In this article, we deal with a progressive production technology using the water jet cutting technology with the addition of abrasives for material removal. This technology is widely used in cutting various shapes, but also for the technology of machining such as turning, milling, drilling and cutting of threads. The aim of this article was to analyse the surface of selected types of metallic materials a er abrasive machining, i.e. by assessing the impact of selected machining parameters on the surface roughness of metallic materials.
INTRODUCTION
In engineering practice, it is necessary to deal with the machining technology and to solve material problems arising from confl icting demands on the fi nal product properties. The necessity for this creative activity is understanding the physical basis of materials and methods of infl uencing these materials. Nowadays, it is necessary to fi nd a compromise solution, to take into account various factors such as economic opportunities, the technology and ecology of production. It is important to examine the eff ect of machining on functional surfaces and mechanical properties of metallic materials (Wilkins and Graham, 1993; Hloch and Valíček, 2009; Fabianová, 2007; Hascalik et al., 2007; Khan and Hague, 2007; Jegaraj and Babu, 2005; Wang and Wong, 1999; Palleda, 2007; Azmir and Ahsan, 2009) .
The aim of the article was (1) to analyse the surface of selected metallic materials of steel and aluminium a er abrasive water jet machining, (2) to explore the relationships when applying diff erent parameters of cutting speeds, the amount of abrasive particles in diff erent depths and thicknesses of materials, and (3) to monitor the impacts of diff erent parameters on surface roughness of machined surface. In this article, we analyse the eff ect of individual parameters on machined surface roughness.
MATERIALS AND METHODS

Splitting Head FLOW PASER ECL Plus
The splitting head FLOW PASER ECL Plus shown in Fig. 1 ensures an optimum splitting power, the highest splitting rate at the lowest operating cost. The splitting head allows splitting all materials with pure water or water jet with an addition of abrasive while reaching the high quality of splitted areas.
With an active control of tolerance, components are produced at signifi cantly higher speeds of splitting. This revolutionary method of splitting opens new possibilities in the manufacturing of tools, moulds and manufacturing of precision components.
Roughness Meter Sur est 301 Mitutoyo
The values of surface roughness of selected materials were measured with the roughness meter Sur est 301Mitutoyo shown in Fig. 2 .
The roughness meter Sur est 301 Mitutoyo is a high-power roughness meter (Hloch and Valíček, 2009) , it has an internal printer and a large LCD touch screen.
The measuring diamond centre with a sensor moves along the surface of the sample. Using an A/D converter, surface roughness or deviations of the centre are converted into a digital signal, which is processed in the evaluation device. Additional accessories include a cable for the RS232 interface, built-in battery pack, and the Elcometer 7060 so ware.
Samples
Two materials were chosen when assessing the quality of the surface a er water jet cutting with the addition of abrasives. The fi rst was the steel 11 373. It is an unalloyed structural steel of usual qualities suitable for simpler parts of machines of smaller thicknesses, loaded slightly statically and dynamically. The chemical composition of the steel 11373 is shown in Tab. I. It is used for water intake of water turbines, fl oodgates, less stressed welded pipes, fl at, vaulted and lined high-pressure bottoms. The mechanical properties of this steel are given in Tab. II. Breaking strength is R m = 340-470 MPa, and ductility is A = 25% (Dashöfer Holding, 2009 
Experiment
Dependence of Weight Flow of Abrasive for Constant Cutting Speed
The aim of measurement was to verify the dependence of profi le roughness on the weight fl ow of abrasive for the constant feed speed of the cutting head (Fabianová, 2007; Hascalik et al., 2007) . Two diff erent materials -steel 11 373 with a thickness of 15 mm and aluminium 4413 (AlMg3) with a thickness of 15 mm were cut using the water jet with abrasive. On both samples, fi ve measurement points (A, B, C, D, E) were determined (as shown in Fig. 3 ). In these areas, the amount of added abrasive was changing during cutting (Tab. V).
In the samples cut this way, the roughness of the machined surface was measured using the measuring instrument Sur est 301 Mitutoyo (Fig. 2) . Measurements were performed in the fi ve areas, in the direction of cut through the material, in depths (2, 4, 6, 8, 10, 12) 
CONCLUSION
Figs. 4 and 5 show the eff ect of the weight fl ow of abrasive on the R a value in diff erent depths of cut. From the measured values that were plotted in graphical relationships it is evident that with a decreasing amount of added abrasive into the water jet the R a value is growing. This is not true for the roughness of profi le, which was measured in all the areas in the depth of 2 mm. The obtained roughness R a values of the sample of aluminium 4413 were in the range of 0.19-0.24 μm, and for the sample of steel 11 373 in the range of 1.39-1.45 μm, independently of the amount of added abrasive, and that applies to both cut materials. (critical) amount of abrasive, where abrasive particles collide in the mixing nozzle itself, resulting in the reduction of cutting properties of abrasive water jet. It follows from the experiment that roughness values vary with the depth of penetration of the abrasive water jet into the material, because the jet loses its kinetic energy, decelerates and defl ects. The values of roughness in the top and bottom working zone are diff erent, depending on the weight fl ow and depth of cut. The surface roughness of machined materials also depends on the angle of incidence or collision of particles (water jet). The structure of the material in the cutting zone is mainly infl uenced by the resistance of material determined by its mechanical properties such as hardness and feed speed of water jet.
